Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.003 Å; R factor = 0.054; wR factor = 0.144; data-to-parameter ratio = 21.5.
The title 1,2,4-triazole compound, C 13 H 11 N 5 OSÁC 3 H 7 NO, crystallizes as a 1:1 dimethylformamide (DMF) solvate. The main molecule exists in a trans configuration with respect to the acyclic C N bond. An intramolecular C-HÁ Á ÁS hydrogen bond generates an S(6) ring motif. In the synthesis, a proton is transferred from the O atom of a hydroxy group to the quinoline group N atom. The essentially planar triazole ring and quinoline ring system [maximum deviations of 0.001 (2) and 0.013 (2) Å , respectively] form a dihedral angle of 5.86 (9) . In the crystal structure, molecules of (E)-4-[(2-hydroxy-3-quinolyl)methyleneamino]-3-methyl-1H-1,2,4-triazole-5(4H)-thione are linked into R 2 2 (8) centrosymmteric dimers via N-HÁ Á ÁO hydrogen bonds. These dimers are further linked into an extended three-dimensional structure by the DMF solvent molecules via intermolecular N-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds. The crystal structure is consolidated by two different intermolecular -interactions [centroid-centroid distances = 3.6593 (12) and 3.6892 (12) Å ].
Related literature
For general background to and applications of 1,2,4-triazole derivatives, see: Al-Soud et al. (2003) ; Almasirad et al. (2004) ; Amir & Shikha (2004) ; Holla et al. (2003) ; Turan-Zitouni et al. (2005) ; Walczak et al. (2004) . For the pharmacological properties of quinoline derivatives, see : Janardhana et al. (2008) ; Kalluraya & Sreenivasa (1998) . For general applications of Schiff base derivatives of 1,2,4-triazole-5-ones, see: Demirbas et al. (2004) ; Sujith et al. (2009) . For hydrogen-bond motifs, see: Bernstein et al. (1995) . For closely related structures, see: Dufresne et al. 2008; Fun et al. (2009); Song et al. (2008) . For the stability of the temperature controller used for the data collection, see : Cosier & Glazer (1986 Table 1 Hydrogen-bond geometry (Å , ). (Walczak et al., 2004) , anti-cancer (Holla et al., 2003 ), anti-tumor (Al-Soud et al., 2003 , anti-convulsant (Almasirad et al., 2004) , anti-inflammatory and analgesic (Amir & Shikha, 2004) properties. Similarly quinoline and its derivatives have been reported to be associated with interesting pharmacological properties (Janardhana et al., 2008; Kalluraya & Sreenivasa, 1998) . They are found in numerous commercial products, including pharmaceuticals, frangrances and dyes. Schiff base derivatives of 1,2,4-triazol-5-ones are also found to possess anti-tumor (Demirbas et al., 2004) and anti-inflammatory (Sujith et al., 2009) activities. These observations prompted us to synthesize the title compound and to characterize it by single crystal XRD study.
The asymmetric unit of the title compound ( (Table 1) generates a six-membered ring, producing an S(6) ring motif (Fig. 1, Berstein et al., 1995) . A proton is transferred from atom O1 of the hydroxy group to atom N1. Comparing with the unprotonated structure (Dufresne et al., 2008) , protonation of atom N1 has widened the C1-N1-C2 angle from 117.25 (14) to 124.83 (18)°. The 1,2,4-triazole ring and quinoline ring system are essentially planar, with maximum deviations of 0.001 (2) and 0.013 (2) Å, respectively, for atoms N3 and C6. These two ring systems are slightly inclined to one another at a dihedral angle of 5.86 (9)°. The bond lengths and angles are comparable to those related 1,2,4-triazole (Fun et al., 2009 ) and quinoline (Song et al., 2008) structures.
In the crystal structure (Fig. 2) , the protonated N1 atom act as hydrogen bond donor to the O1 atom of an inversion-related molecule, producing an R 2 2 (8) hydrogen-bonded dimer through N1-H1N1···O1 i hydrogen bond (see Table 1 for symmetry codes). The N,N-dimethylformamide solvent molecules further link these dimers via intermolecular N4-H1N4···O2 ii and C16-H16A···O2 iii hydrogen bonds (Table 1) , establishing connections within these dimers and thus creating a three dimensional network. The crystal structure is consolidated by two different weak intermolecular π-π interactions involving the 1,2,4-triazole (Cg1) and C1/N1/C2/C7-C9 pyridine (Cg2) rings [Cg1···Cg2 iv = 3.6593 (12) and Cg1···Cg2 v = 3.6892
(12) Å, respectively; (iv) 2-x, 1-y, -z and (v) 1-x, 1-y, -z].
Experimental
The title compound was obtained by refluxing 3-methyl-4-amino-1,2,4-triazole-5-thione (0.01 mol) and 2-hydroxy-3-formyl-quinoline (0.01 mol) in ethanol (30 ml) with the addition of three drops of concentrated sulphuric acid for 3 h. The solid product obtained was collected by filtration, washed with ethanol and dried. It was then recrystallized using ethanol.
Single crystals suitable for X-ray analysis were obtained from a solution of the title compound in a mixture of ethanol and DMF by slow evaporation.
supplementary materials sup-2 Refinement Atoms H1N1 and H1N4 were located from difference Fourier map and allowed to refine freely. All other hydrogen atoms were placed in calculated positions, with C-H = 0.93 -0.96 Å, and refined using a riding model, with U iso = 1.2 or 1.5
U eq (C). A rotating group model was used for the methyl groups. The reflection (020) was omitted as the intensity was affected by the beam backstop. The highest residual electron density peak and the deepest hole are located at 1.02 and 0.42 Å, respectively, from the sulphur atom.
Figures Fig. 1 . The molecular structure of the title compound, showing 30% probability displacement ellipsoids for non-H atoms and the atom-numbering scheme. An intramolecular hydrogen bond is shown as dashed line. 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
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